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Effect of Generation Capacity Constraints on a Mixed Strategy
Nash Equilibrium in a Multi-Player Game

¥
(Kwang-Ho Lee)

Abstract - Nash Equilibrium (NE) is essential to investigate a participant’s bidding strategy in a competitive electricity
market. Congestion on a transmission line makes it difficult to compute the NE due to causing a mixed strategy. In
order to compute the NE of a multi-player game, some heuristics are proposed with concepts of a key player and power
transfer distribution factor in other studies. However, generation capacity constraints are not considered and make it
more difficult to compute the NE in the heuristics approach. This paper addresses an effect of generation capacity limits
on the NE, and suggest a solution technique for the mixed strategy NE including generation capacity constraints as two
heuristic rules. It is reported in this paper that a role of the key player who controls congestion in a NE can be
transferred to other player depending on the generation capacity of the key player. The suggested heuristic rules are
verified to compute the mixed strategy NE with a consideration of generation capacity constraints, and the effect of the
generation constraints on the mixed strategy NE is analyzed in simulations of IEEE 30 bus systems.
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